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[0014-] By using those units of irradiation equipment/ 
three-dimensional irradiation is performed as follows. 
[0015] A spot position (Xi, Yi, Z) and a dose (Di) are 
written in an irradiation pattern table held in the control 
computer 8. Spot irradiation is performed in accordance 
with the irradiation pattern table . 

[0016] The incident energy of the particle beam and the 
thickness of the acrylic plate in the range shifter 7 are 
selected depending on the position (Zi) of the deepest slice. 
[0017] Then, the position (Xi, Yi) [i = 1 to n] is selected 
for the deepest slice, and the particle beam is irradiated 
to each position (Xi, Yi) by using the scanning magnets 3a, 
3b- The particle beam having single energy at the scanning 
magnets 3a, 3b is spread in its energy distribution by the 
ridge filter 6 such that the range distribution in the body 
corresponds to the slice width. The dose at the position 
(Xi, Yi) in the deepest slice is monitored by the dose 
monitor 4, and the beam irradiation is stopped when a 
predetermined dose (Di) is detected. Then, the irradiation 
position is changed to the next position (Xi+l, Yi+1) on the 
same slice by using the scanning magnets 3a, 3b. 
[0018] When the irradiation for all points in the deepest 
slice is completed, the acrylic plate thickness in the range 
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shifter 7 is changed and irradiation for the next slice 
(Zi+1) is started. By repeating the above steps in sequence 
for each slice,, three-dimensional irradiation is performed. 
[0019] In the three-dimensional irradiation described above, 
an irradiation pattern is decided depending on the shape of 
a diseased part and the irradiation direction. Preparation 
of the irradiation pattern is called treatment planning and 
is executed through the steps of identifying the diseased 
part by, e.g., an X-ray CT method and deciding the pattern 
using treatment planning software. With the treatment 
planning, the three-dimensional irradiation position (Xi, Yi, 
Zi) and the dose (Di) for each spot are prepared in the form 
of a table beforehand and stored in the control computer 8. 
[0020] In the control computer 8, of the three-dimensional 
irradiation position, the position (Xi, Yi) in the direction 
perpendicular to the beam axis is converted to a magnet 
current value, and the position Zi in the direction of the 
beam axis, i.e., the range in the body, is converted to a 
range shifter thickness for controlling the various units of 
irradiation equipment. 

[0021] By performing the three-dimensional irradiation to 
the diseased part in the body in such a method, the beam can 
be irradiated in match with the shape and size of the 
diseased part at higher accuracy than the known two- 
dimensional irradiation . 
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[0022] However, the three-dimensional irradiation, such as 
the three-dimensional spot scanning method, has problems 
given below. 

Because the irradiation beam is scattered by the range 
shifter used for control of the position Zi in the direction 
of the beam axis, the beam diameter at the spot position in 
the diseased part is changed depending on the thickness of 
the range shifter. For example, when the beam is irradiated 
to a deep position of the diseased part, a thinner range 
shifter is used, whereby an influence of scattering is small 
and spreading of the beam diameter is also small. On the 
other hand, when the beam is irradiated to a shallow 
position of the diseased part, a thicker range shifter is 
used and therefore spreading of the beam diameter is 
increased- 

[0023] However, the current treatment planning software is 
designed, for the sake of simplicity, so as to prepare the 
irradiation pattern on an assumption that the beam diameter 
is the same. Accordingly, when the beam is irradiated in 
accordance with the irradiation pattern prepared by the 
treatment planning, the irradiation cannot be performed with 
uniformity as per planned. Also, it is very difficult to 
design treatment planning software in consideration of the 
change in the beam diameter because of complicated algorithm. 

[0024] In order to form a three-dimensional uniform dose 
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distribution, the beam diameter for each spot is desirably 
the same as mentioned above. However, if the beam diameter 
is smaller than the interval between adjacent spots in a 
plane perpendicular to the beam axis, the dose distribution 
in the plane becomes uneven and a uniform distribution 
cannot be obtained. 

[0025] To avoid the unevenness in the dose distribution, a 
spot beam haying a certain beam diameter depending on the 
spot interval is irradiated as shown in Fig. 12. However, 
irradiating the spot beam having a large beam diameter is 
problematic in that the dose distribution loses sharpness at 
the boundary of an irradiation area and the tissues in a 
body region not requiring the irradiation are also exposed 
to the beam, thus resulting in damage of normal tissues. 

[0052] Fig. 1 is a schematic view showing a three- 
dimensional irradiation apparatus for three-dimensional spot 
scanning according to a first embodiment of the present 
invention with its core disposed in a treatment room. In 
the following description, the same components as those in 
Fig. 11 showing the related art are denoted by the same 
numerals . 

[0053] In Fig. 1, numeral 1 denotes a treatment couch, and 
10 denotes a three-dimensional irradiation apparatus. The 
three-dimensional irradiation apparatus 10 comprises 
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scanning magnets 3a, 3b, a dose monitor 4, a position 
monitor 5, a ridge filter 6, a range shifter 7, a control 
computer 8, and a scatterer device 9. 

[0061] It is here assumed that a spot position (Xi, Yi, Zi) 
and a dose (Di) are written in an irradiation pattern table 
sent to the control computer 8 from a treatment planning 
computer (not shown) . Spot irradiation is performed in 
accordance with the irradiation pattern table as follows. 
[0062] First, the incident energy of the particle beam and 
the thickness of the acrylic plate in the range shifter 7 
are selected depending on the position (Zi) of the deepest 
slice. In this step, film setting in the scatterer device 9 
is also performed at the same time. Then, the position (Xi, 
Yi) [i = 1 to n] is selected for the deepest slice, and the 
particle beam is irradiated to each position (Xi, Yi) by 
using the scanning magnets 3a, 3b. The particle beam having 
single energy is spread in its energy distribution by the 
ridge filter 6 such that the range distribution in the body 
corresponds to the slice width. 

[0063] The dose at the position (Xi, Yi) in the deepest 
slice is monitored by the dose monitor 4, and the beam 
irradiation is stopped, when a predetermined dose (Di) is 
detected. Then, the irradiation position is changed to the 
next position (Xi+1, Yi+1) on the same slice by using the 
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scanning magnets 3a, 3b. When the irradiation for all 
points in the deepest slice is completed, the acrylic plate 
thickness in the range, shifter 7 and the film setting of the 
scatterer are changed and irradiation for the next slice 
(Zi+1) is started. By repeating the above steps in sequence 
for each slice, three-dimensional irradiation is performed. 
[0064] In the three-dimensional irradiation described above, 
the correspondence between the slice position (Zi) and the 
film setting of the scatterer is decided beforehand based on 
preparatory experiments or simulation so that the same beam 
diameter is obtained at any slice position (Zi) . 
[0065] It is therefore possible to remove an influence of 
scattering caused by the range shifter 7 and an influence of 
scattering occurred in the body. Consequently, even when 
the irradiation plan is employed which includes the 
irradiation pattern prepared on an assumption of the beam 
diameter being the same, the irradiation can be performed 
with uniformity as per planned. In other words, treatment 
can be performed such that cancer cells are effectively 
annihilated and damage of normal cells is reduced. 

[0135] Fig. 8 is a schematic view showing a three- 
dimensional irradiation- apparatus for three-dimensional spot 
scanning according to a seventh embodiment of the present 
invention, which is disposed in a treatment room. In the 
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following description, the same components as those in Fig. 
11 showing the related art are denoted by the same numerals. 
[0136]. In Fig. 8, numeral 1 denotes a treatment couch, and 
18 denotes a three-dimensional irradiation apparatus. The 
three-dimensional irradiation apparatus 18 comprises 
scanning magnets 3a, 3b, a dose monitor 4, a position 
monitor 5, a ridge filter 6, a range shifter 7, a control 
computer 8, and scatterer devices 19, 20 and 21. 
[0137] The scatterer device 19 is constructed using a 
metallic film or an organic film, and here it comprises a 
plurality of organic films differing in thickness from one 
another. The scatterer devices 20 and 21 are each also 
constructed similarly to the scatterer device 19. 
[0138] This embodiment utilizes the fact that the 
scattering effect varies depending oh not only the material 
and thickness of the film used in the scatterer device, but 
also the distance from the diseased part. In spite of the 
scatterer devices having the same construction, the beam 
diameter is enlarged at a larger rate by the scatterer 
device 19 disposed at a position farther distant from the 
diseased part. 

[0139] Thus, by preparing several scatterer devices and 
arranging them at different positions, it is possible to 
increase a range where the beam diameter can be enlarged. 
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ic J: o T^g ^ b U > v<OPBlPg(::>t*lS-r -5 c>: -5 
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[0 0 5 8] ±ISifcSl(*Se9ii. t;u5-^ 

[0 0 5 9] ±is$ii«9tnr«8i±. cn^*«sa)ss 

[0 0 6 0] CtL^<7)=&raStag^fflL>-C. mT<7)55r/* 
l?Poo6i] L>^. g|7FL?:i:t>;^^ftili+®^?^)^^*<J» 
hfia (Xi. Yu Zi) . RSSta* (Di) *<»3^ 

[0 0 6 2] ^-r. «fi?x^-<x<DiiB (Zi) 
LT. lie (Xi. Yi) [i=l-n] tmit^. 

-\'->^*m53a. 3b|Zj:y. Cttb&M (Xi. Y 

i) izmm^ti^o U^;/v3'><;L/^ eiCcfcoT. mxt^ 
[0 0 6 3] ca)x^-r:^±a>fis (x i . y i ) (DP, 
;>:(Daa (xi+K Yj+1) iz^is.^H^o ccox^-rx 

-fx (Zi+1) <0igSt;5<iTt:>H^o Ctt^X^^Xftfc 
[0 0 6 4] Z(D3^X7tmmX^it. X^-fXliS (Z 

i) <t»a»:a)KKSa)*HS:i*. ifcox^-fxae (z 

&>^i^{mmz^^)^isb^isbi^*ixi^^o 

[0 0 6 5] LfcA^oT. L/>vv:7^t TlCcfc^gtaO) 
S^Sfc J: i;«:rt»a(D|l$»3b<ffii y ^ c i: lc ^ « 

fSi^*itz}^mim^mi^xt. tmm^)\zi^-ummt^ 
[0 0 6 6] z^^mmxit. »a<*(DKi9:^i*. 

« T? $) -g) U > V 7? ^ 7 CD » S / ^ ^ > - ^ it: L T o 



[0 0 6 7] ^2l**Sg^<DS2(D|ll5fia)J^S§ih: LT;^ 

^XTtmm&mommmi&mx. ^«i5^i-e^LfcHi i ^ 

|5] - gU a (C (i |H| - $ <^ L -C l5i f o 
[O O 6 8] Sl2|Cfct>r. \^xi>^J. 1 

1 jb^SSteTcKBStSa-C&^o 3SR5c^«Sifi1 11*. :^ 

:^v->^?s53a. 3 b. liji^-^ 4. aa^-^? 
5. y v37-f 6. u>vv:7^7. $ijfflilts:«S8 

fc^t/iixmaasi 2A^t>«Ja^^^rl^^o 

[0 0 6 9] H2T'7rLtc3*7cRSItS^a<0€-« 
[0 0 7 O] ±|BX^-V->'y'BSS3 a. 3bl*. 

Atil::*JtrSiS®±<7),^ (X. Y) izm^-n^ 

[007 1] ±!au>vv:7^ 71*. (*P*9Ea5rt(Dt*— 

Att:^iai(Dea (z) ^»i^^^o 
[0 0 7 2] ±fBy ^^v^-f^u^ei*. u>vv:7^7 

[0 0 7 3] JifgllX^aeSS 1 21*. ;K^CDm35fi 

*^Mt-^c<bir,j;yfiim3i)g^^^'&-<tJi)<-e#. x 

tk^v he-A<Dtt:i^ttaicfcit€>x7H»y hg*isfi-r€> 
[0 0 7 4] fiimtsfiisi*. ziti^^m^om^^m 

[0 0 7 5] m2X7jkLtz^mmms^mi^x. jutcd 
yjmz^ y 3;^5cl^g|^*<^T*:?^^-g)o 

[0 0 7 6] m7jkLUi^^^mnmtf$t^fy^^mm 
tmmaiz&^Hx < ^mmy<^->^-yMz\t. X 
tk^v haa (xi. YL zi) . mHiii^m (oo 

[00 7 7] ^r. sjsix^^xcDfia (Zi) 

T*a^lfeg tf - ACD Ai* X ;r.;u:¥^- <!: U > V V 3? ^ 7 ic 
It^T^y^l/^ffjb^atfH-So C(7)<!:#. (^BtfCiR^B 
KCI 2(Dm^^M(DWLmt^f7t>hho ^X\z^ S)1J?X^< 
XCZ^fLT. fia (Xi. Yi) [ 1 =1 -n] t^Mit 
tl. X + -VX>^*ja53 a. 3 b|Cj:y Ztli^lia (X 

i. Yi) icBsststi-So g»yv:7-<;u^«6ic^-3r. m 

X ^ ^ Xi|g|c*H£-r ^ J: 5 C: X ;r. ^u^^^-^i-fli A<ffi:^ $ H 
[0 0 7 8] Z(7>X^-<X±<7)14a (X i . Y i ) OM 

mmm.itmm:^-'^ ^iz^i)mR^*i. (o 
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"fm^Sa. 3 blCcJ:oTS^St{iS)!)<(li:x^^X±CD 
^X(DiiLm (Xi+K Yi+1) icSM^tt'So 

;:J^(Dx^-rx (zi+1) (Dmm^'ijt>*i^o 

[0 0 7 9] CtDS^jfeTC^WCI*. X^>rXtt« (Z 

i) ctmecDmjSfflcD^ptici*. ifcDx^-fxaM (z 

[0 0 8 0] Ltzt^-DX. U>vv:7^ 7lrcfc'5)Sftac?) 

[00 8 1 ] zommmvit. nx^m^s i 2CDm/Tiii 

X^^XiiM (Zi) $/<^>-^<t LT^TO 

[0 0 8 2] m3it:$^^m(Dm3(DmM(0BmtLX}^ 

«SlciBH$^xfc3::)j7cX7K*v hX+v->^5iffl<D3 

[00 8 3] ^SiCfclNT. 1 KT**y. 1 

sits^kTzmmmmxh^o 3;j^7LBiit^ai 3ii. x 
5. y^vv7-f;u^6. $ij»i+w«8fcj:t;«SL<*3sa 

[0 0 8 4] ll3T*^fvL/c3;^7uff^lt^a(?)€-^SI^^tS 
iiic<t^Bfe(*. gll lcisit'5)mi</)IISSO»^ali:l^^>'ci:cD 

t-3;:>j7cP.*r^ai 3131*. b>vv'7^$-{ix.rfcb 

3(7)±SElcSa3?tifcEI^L^»:t^»DjSS. ^fcl*tf— A 

[0 0 8 5] IU3-t?^Lfr&ra|TfaS^fflL^-C. laTO) 

:5;iic<^y 3;^:7c^.i»r;b<tTi:)ti^o 
[0 0 8 6] t^*. g|^L^#:t^?&fflt1-|ilH-»«?5)^^>*'IW 

nmmQ\z^&^^x<^mm^^^->^-yM-^t. x 

tK*:/ haa (Xi. Yu Zi) . (Di) 

[008 7] ^-r. «aix^-<x(Daa (zd icisc 



mz. «asx7-f ;^i::»Lr. (xi. vo [i = 

1 --n] 7b<Jgfi*t. X:^VX>^fat53 a. 3b(rcfcy 

Ctit><Dlia (Xi. Yi) {zm^^it^o ')yi>y^)i^ 
{*I^U>v^^flT7b<7.^^Xi|SI^S*lC'r*<fe5lcx;K;i.^ 

[0 0 8 8] ca)x^^x±coiia (X i . y i ) om 
^a(53a, 3b{z^'DxmmiiLmtimc:^'y^:^±<o 

2Ra)fia (Xi+K Yi+1) l3a^M*n*o ^(DX^YX 

;u^-^M^^**njisi*tc(*e-A^iiiiscosijap^a 

UiiHELrif~Ax4^;u^-A<^M$*v. -^fcicafrSS 
a9<DffiSSA<3EM*ttr. ;^<7)x^'<x (zi+i) cD 
mmt<nt>Hho zH^X^-f Xftl::Jli^fe^yil-rc<t 

[00 8 9] c:<D3*7cR9Sfrfi*. x^-Yxaa (Z 

i) t^^f^mm9(DmwL^(onjtit. ^'ox^-rxfi 

a (Zi) irfcUNTtie-Ag^b^l^Cd^'c^^ck^l^. ^ 

[0 0 9 0] cc-e^Lf-tf-Agia^i*. e-Atiji 
mt^'^miztji^o 

[009 1] zomt&ommxit. ifca<*^a9(DMift 

SI*. X^^xea (Zi) $yN-^;*--$^^LrtToT 
l^^;^^<. <*I^^AS*-r^X7K*v he-A<Dx4'-;u^-& 

^x. i[SLi*3^a9<DMiftS<i$*A6.s^st'<^->A^ 
[0 0 9 2] m4it:^^BM(Dm4<DmmmmtLX}^ 

«Ml::ifia*ttfc3*7cX7K^v hx^-vx>^*;3feffla)3 

;^j7cR8St«Ba>«tiiisfltia0-e. ^^mx7^kLtzm^ i 

- p°n I CI * (5] - ^ ^ ^ L T Itt 0^ ^ ^ o 
[0 0 9 3] El4lCfclNt. 1 4A<;6^^*>' Krfey. 
1 5)!»<3*7crait«a'Cfc^o h 1 4\tm7r:L 

>Sl^ffi»««lCcfcyX7t^>:; he-AcDt*i^^ima*x 
*Ifi)fcJ:t/Y:^[6]|::iKS|orfi6l::n*:oTL>^o S^^jtm^ 

3^ai 51*. fi»^x-si 4. aa^x^ 5. y^vv7-< 

B9/)^b^«^a*t^.rL^So 

[0094iEi4-e^Lt=3 ;jR7cBast»aa)#«aiSco« 
mt^Wt. Ell icfcltsai a>|l!£fflli:l^»'S<?)'e. 
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[0 0 9 5] m4x*7jkLfz%mM^^^mi^x. iuto 

:^Jiir<fcy 3;j^7t;rastj!»<fT3bti^o 
[0 0 9 6] |ll7FL''d:t^;S^t+lIltJ(«A^b*]t^ 

;t<*v hiiB (Xu Yu zi) . (Di) 

[009 7] «i3EX^^7.C0ag (Zi) irjsi: 

-C«[^^« e- AO) A«X 1 U > "i^ ^> 3? ^ 7 ir 

^S9(DM<7)i£S;b<^T*PtiSo ^Jfei::. S)S:^^^^Xl:i*f 
Ur. (Xi. YD [i=1'-n] *<atfti. >fi« 

^ttb(7)aa (Xi. Yi) {ZMSit^ti^o 

[0 0 9 8] C:<7)X^-rX±<DttS (X i . Y i ) 

1 4(7)^ij!ilCcfco-C(lStiia)J)^l^i:xv-<x±(D^a){4 
a (Xi+K Yi+1) ic^M^ti-So CCDX^-f Xl^CD;^ 

^'JJUJl<!:»a*«a<0flSSSA<3EM$ti. 

X (Zi+1) (/^SSS^A^fT+c^^K-So cH*X^^Xfi(r]lR 

[0 0 9 9] zosdiTtmmvit. x^-rxaa (z 

[0 10 0] Lfzt<^X. UVe^v:?^ 7ICJ:'5»5L<7) 

[0101] zommommvit. Wiiiwmm9(omwi 

•^It. x^^xaa (Zi) ^/^'y;^-^tLxn^X 

T?. ift§n*^a<7)sgift^fii^*^.^W/<^->*SBi- 
[0 10 2] ;j3^ir*«Ma)ffi5a)3llifi<7)ff^SI$Blwr4 



(::. ^0|^mmmitm^o)mm(DJimtmmu(Dx% c 

[0 10 3] *||^te(?)ff^^||:Ifcl^-C. L 4U^>^^t+ 

littw^)!)^ ^«jffiiits«i a{z^(^*ix< hmm^^^- > 

^-:fMz\t. X7tf^:;haB (Xi. Yu Zi) . K« 
I^S (Di) . SbClf-Ag (Ri) 3!)<S2X*tirt^ 

T*^t-cfcdi^=&x^>rxs. -r?5#:t5*»zisic. 

y hitLmt^^Ji^—Zfrnzm^W^i^ilX:^^) . itl^ifi^ 
[0 10 4] ;*;^0JlcfctNT. JaT(D:^}*l::<fcy 3*7c 

[0 10 5] ^-r. «/igx^>rx<;)aa (zi) icisi: 

xm'T-m e- ACD AS* X :f^;U^- <!:U>vv3?i5f7(cfc 

it'&y'>'j;i't5l5A<S(*^x^o z0t^. pj*/<^-> 
•x-^juoe-A® (Ri) ir^i£LrSjca<*^a9CD 

a (Xi. Yi) C0X7K^>' hP.^StA<tT*:>tt^o CC-e. X 

Tt^'vhtea (xi. Yi) \t. mm$miM^y&mt. mm 
mM^^m oiiT'^omomm t\z^ifi^*i.^ib{z 
mm$m^^^m(7)<f)i-zf\zm-t^7.7fsy ht^h^mm 

RiIi|Hl--C'fc^o 

[0 10 6] zo<fju-:f(D^7\^y hmmfymt>^ts 

-t^X^Ti-^ts U>i/v:7^ 7lzi3lt^T'C7U;i/J¥ 

<tSia<*5^acoMlSS)b<^M^ti. ^j^cT^x^-fx (zi+ 

1) 0mmtmt>*i^o cH^xv-Yxsiciiiij^jiNiyig 
-tztxs ^^Ttmzmmnoo 
[0 10 7] zommmmiz^i^xit. mmmm^m 

mmm^^mzts\f^mmm^(D^*i'&:<^<r^:itt< 
[0 10 8] Lfzt^-ox. mmmm^mmizis^-r^^ 

[0 10 9] fiBitfsiSJtsifii^i^ea-r^xTH 

heaco^;^-:^A^t.J«2>^RSS^■r^>-t(::cfcy. f- 
AgR i ^ S^M-r ^[h]»^ li-^^cf <t^ztt<X^. i^SH* 
^a9(7)JS^Ml::#^'r*:^ K^-fASSt'>^Fi±'&c 

[o 1 1 0] Ltzfy^-oX. '^^iStmAtmmx^. 

»o^mim\ti:itt<'simiztj:^o 
[0 111] z<D^mmmo>^o\z. pw/^^f— >T- 

- :?;Hc e- Ag > — ? ^ L Tftt^-r 4 - ^ l:: cfc 
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[0 112] He-e^LfcPBIt^Wi*. ssi5**SP*-r' 
=jtji^^{zit. Rast«i*)ajZ!a5a)ifti=**si5<»iE«aiBa 

[0 113] z<r)mm<Dmmx'it. if-Agrops^m 

[0 114] E17li*flM<0ll6(n|gffi<Dff^gli: UTjS 

[01 15] @7lC*5L^T, 1 l*J&Jt'<'V K-pfc y , 1 
l6]ifiE517a, 1 7 b, 4. (iS^ — ^ 5, 

[0 1 1 6] ia7-(?jFLf:3*5cBSItS6fia>#« 
[0 117] ±IH«IrH»51 7 a. 1 7 b 14. X^rV- 

^•yKeicAWUfcXTK-v h t•-A^^*F*^sgPl*^<oe- 
[0 118] CCT% filSliSSI 7 afc<i:t;i 7 bit. 

u: Y:^[SiiztiiS]-r •& Y^iS)tiiS]aE5-efc-S)o 

[0 119] ±ffiUV:>">^^ 71*. »:rt®ffl5l^<75t*- 

Aih:^r6](7>ee (z) ^*il»-r-So c(DU>vv:7^7 

y. Z*vii(DT'9y^l'S^ifiS*a^*5li-SCi:(=J:y u 
>->v:7^i 7 St*— Ax;?.;u^— . ■f^ftJ'fef* 

U > V $ SBS W l-^<b ^? li- * C t A^T? # S . 
[0 12 0] ±K»a«:SliB9l*. IS. T;U5-.!7 

AUcD^Msgfe-siMi^'j-r 5 Kii(D^«^A^e>'Efy. 

y. xtK-:^ he-Afl)tt:rttt«l-i3lt'5;^'K'V hg$M 

S-r'i>ci:*<-c?#-S)» 

[0 1 2 1 1 ±tB®l»t1-^^8i4. c:*if,&«ssa)ifts 
[0 12 2] c;Ke.co&S9it*lS^fflu^■c. mTa)::^5* 

|C<fc y if4^^B?.ltA<^T*7tl.-&. 

[0 12 3] L^*. *i|W+3ftSBlcl4. ®gB<©<4ai=JiE 



CfcT-TH-;; h<iS (X. Y. z) . ftSPff^ttlctECfce 
-Ag (R) fc«fct/illt^tt (D) A<»ii*tl-Ct^S=t 

[0 1 24] *-r. f-A$6:si6H4a (z) i-icc-cm 
^«t*-A©Altx4^;u:^-t 7ici3i+s 

Y) |cf5i:-Cti|SUi51 7 a. 1 7 bC0i5SA<tTt:>*X 
tf— Ag (R) l-JE:i:-C»ai*Sa9«)IS 

[0 12 5] ;jfelc, e-A$!!BitL, ^^H* (D) <D 

gaits^m-r-st t*-AA<f?±^54t. i^m^^J^^- 

[0 1 26] c:(DJ:5(c«ka«:*^&<t«t?--'*SPfi^ 

a^fflt^-5^tl-J:y. ^S5*lr)^)^-^ffi«c^: < t'-A-f^-^' 

[0 1 2 7] *iiifecD»5i8r'i4. f— A$ft:^ifiii- 
ffg|f^W(0SJi^*i7 7 y v7 ^fflt^t■^^'Sl^ 

[0 12 8] l!l^^!!ait^aic«A$HS*i^^ 
x4^;Ui\f-A<. *li£IHUfcSLM*e-A«Jiil^T?«ie.fc 

<mm^mx'&*ni. f-Afs^^isiea (z) wia^ 

l±. ±3SfflJ1?ffo-C4,J:<. ^<Da#liU>v->7^l*^ 
[0 12 9] St)!::. xtH-:/ hSS (X. Y) (Diiliai^ 

tzm^<Dml&-C\t. »ta«:SB9$i4fi^-iS' 5 <!: y v 
i;:7.<;u5' 6a)rBli::iBaLf=A5. fl&<o«BTl-iEa-r-S 

[0 13 0] i:c;6-e. «[SH*©BII-J:-6»SiroS(l* 

[0131] -flftir. *«sa)a^i-i*x=f-^i'^-« 

[0 13 2] *«eS#l|(DSme-AlCfctt*tt»l=J: 

«ii*i*ii»*y f-A±g64 0cmira*^*i.fcu 

>vv7^lcl O cm(D7'>yjl'tEA^»ALfci:#tl^ 
t«<»«a3aSI*. ftSRJ;y 5 0 omfcJ:l>*2 00 cm± 
3SI=at'»fc<t#<0*tl-f*l0. 2 5cm. O. 025 c 

m<o»$©iaMi=cfcy#e,ti.s, iftror^y^mi-stL 

[0 13 3] *f=. «iaiSiroU-CI*KJlA<»<-Ct,3t 

*T'$)y. 15^ytR^,^t^L^tt^5?ll^A<fc•5l. ^^flST' 

ttai=sa-ri>::i:'eJa*Mi="^s-tA<-e#«>. 
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frUVvv:7^|ci 0 cmOT^? 'J }\^^tSii^^WXLfct^ 

t mm(DWL'Sinm\t. e-A±3iE 200c mcoeeirB 

[0 13 4] ^fz. :&^S^a)Kyat^(X)L^-rl^^^* 

;jJj7cliSS*gaa)«BiS«/SlilT% fie*«-e^LfcSi 1 1 
[0 1 3 6] llI8(c^$t^r. 1 A<?^^'<*v K"e&y . 1 
^^-y^m^3a. 3 b. 4. <4a^-^ 

^>J:l>'mi*Sai 9. 20. 2 1 A>bmfi)c^HTl^ 

o 

[0 13 7] ±lHiJSH*^Sl 91*. ^M^. fe^lM* 

tv-ct^-s^ ^/c. tftin*^a2o. 2 11*. »at*:sa 
[0 13 8] z(ommmmr*\t. ^^^$}mtm(r>n 

>!)^f>iIl^SiSII=:a;tl^n/c»a*3Sa1 9lCctore-A 

[0 13 9] c:<7>cfc9lc«o;bNa>mf*«a^SJt. ^ 

lEffl S :^ # < "T -5 c .1: 7b<T* * ^ 
[0 14 0] ll9f*:*:^^(Dm8CD^Jfia)Ji^Slcfclt^ 

[0141] ll9^Cfca^T. 31a. 31b. 31c — 
-'itmU^»^(0m^it7<?'))i^^> 3 2a, 3 2b. 

3 2c itrntshmiomTiitm^^tji^m. 331* 

34a. 34b, 34c fccfeU^35a. 3 

5 b. 3 5 c (ix7v'J V^'Cfc'&o 

[0 14 2] zaymmowmvit. uiT<7)cfc5(^Lre 

m^.MM^\Z^^). JgS$*lf::lOJU±a>T^'J;Uffi3 
1 }b<XTv'J>^3 4lC^y tf-Att±lC»A**U*o 

T. rD^^3 2<;)jffl^t:>tbA<ji(*H. i&fli/»<xrv'j>^ 

3 5lrj:y e-Att±(c}fA$4x«)o 
[0 1 4 3].C<Dli^. fSI*T<7U;U<tit»LrtfeSL«l 

[0 144] msizTTiLfzmmmmxit. tf-Aras 



[0 1 4 5] SI 0li*Sg5§(DS9<Z)|ll6J^ffil-fclt* 
u > V V :7 ^ 5 jfv1-*KB&«J?eil-^ fc ^ o 

[O 1 4 6] m OlCtel^r. 41a. 41b. 41c 

l**?SSJ¥*a)«ll?eIiT^ 'J;KS. 4 3l*n$S. 

44a. 44b. 44c |*XT v U I^^'Cfc'So 

[0 14 7] ccr*. 'J;Uffil:::l*i5']^(**fp'^''^'S 
-5)^4 2 a. 4 2 b. 4 2c (D^tt^HMfi y ft It 

i^ttrt^'So T^'J;u«l::teyi*ttt)4xfclBie<7> 

[0 14 8] zaymi&ommxit. ]>j.T<D^o\zLxti 

ffliA:bli^(cJ:y. m^^^xtcloJM±(?)T^U;Hfi4 
1 A<xrvU >^r4 4ICJ: y e-Att±(c»A**t^o 

-A$4±frtfA*tii>o 

[o 1 4 9] mi oiZTTsLfzmmmmxit. rp^^y 
<7yji.«(cteyftt(tt,ttrfcy. iSjKffia)xTv'j>y 

[0 15 0] iil±ai-<^-*^sj(7)^Jfia)ft^®l::fct^'C 
It. X7K^> hx^-v->^*?^lcfc»t'g)3;:fe7n^tt^afc 
cfei;3;J57cggS**;il^oiN-C^Lfr?!)<. ^X^X^v- 
^a)ffli(0X7K^y he— A^ffll^fc3;:fe7cRiSt3i 
afc<l:t/3;j^7ciB|^:&;4l::':3l^rt,. l^^fcLri^-ga 

[0151] 

i%m<onm^ ]>j.±m^tz^o\z:ti%m\z^iMt. e- 

A^H^^SlcJ^y 3;j^7cfl<JSP.*rfI^l::*:>tco-Cia--e 
[0 15 2] Sbs^xtK^^ hri:l3X7K*v hg^^ 

[mM(7)fiim^^s^B^] 

[mi] :^mM(Dm^<omM(DmBi:7r^t'3^X7t7.7fs-j 
h X ^ -V - > ^j^ffl <7) 3 *7cpas*aacD«iiis«/amo 

[0 2] *«|«(7>»2<D^JS0)ff^SI*^"r 3*7CX7K*:/ 

K X ^ -v - > fflc/) 3 ^^7zmM^m:onmmfS.mo 

[m3] *^0^0m3(D|gJ6a)J^SI^^t* 3;:fe7cX7K^y 

h x+ -v - ><^ji fflcD 3 *7cRsstisaa)«iiiS«fitmo 

[04] :$:^0^(7)m4(D|lffi<Dff^SI$5T^'r 3;^j7cX/t^»> 
[05] *f|BJ(7)m5(7)||]!ifi<;)f^ffil::fclt«RaStx;K';/ 
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[117] :$:fg0^CDl|6(D^JfeCD}f^SI$7F"t'3;:^7cX7t<^> 

h X + ^ - > <f}im(o 3 *7cK8it^ecD«sstsjS:ii o 

[08] *aiBJ(7)S7<7)SIJfi<OJ!^8l*^1'3*7cX7K*V 
h X + > ffl C7) 3 ;:55j7cra, W3SacD«BS1ifieiil o 
[HQ] :*;^B^(Dm8CDllffia)ff^BlcfcMt^U>vv37 

[HI 0] *f|^(D|g9CDlllifiC0}f^^l::fclt^U>vv 

[HI 1] t^t*a)3;j^7cX7K';; h;^/^-v->^;ifflcD3 

[HI 2] [^l^MdiSlti) 3;^7cX7K*:^ hx^-v-vy 
P.S^ I:: ci; -S) X ^ ^ X (D^ltl^a^* ^TT^'^Ho 

[?J^<7)ltt0Jl 

1 . 1 K 

[HI] 



2. 10. 11. 13. 15. 1 8-3*7cKltSS 
3 a. 3 b-X^A'->^5S5 

8-®]ffllt»-»«l 

9. 19. 2 0. 2i-tjcaf*3sa 
1 2-i&^mm^ 

1 e-U^^g^StSS 

17a. 17 b-'-dfSlKS 

3 1 (3 1a. 3 1 b-) s 4 1 (4 1a. 4 1 b -) 
3 2 (3 2a. 32b—) . 42 (42a. 42b—) 
3 3. 4 3'"^^^ 

34 (32a. 32b—) . 3 5 (35 a. 35b 
-) . 4 4 (4 4 a. 4 4 b—) — >ij>^f 
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